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INTRODUCTION
A cancer diagnosis impacts the individual, their families and the healthcare system. In Australia, the cost of cancer care in the health care system equates to 7% of all public health expenditure. [1] Of this, approximately 80% is spent in hospital admissions. [1] The average length of stay for cancer patients is 7.6 days, which accounted for a collective total of 2.31 million days in hospital in 2011. [2, 3] In Australia, men and women over the age of 60 years account for 75% and 65% of new cancer cases, respectively. [2, 3] This cohort also often present with a number of other co-morbidities including cardiovascular disease, type II diabetes, arthritis, hypertension and cognitive dysfunction. [4, 5] With an aging population and complexity of cancer treatment increasing, it is expected that demands for inpatient beds will continue to increase.
Aging associated physiological decline includes loss of skeletal muscles mass, muscle weakness, decreased flexibility and decreased bone density. [6] Prolonged inpatient admissions may result in physical deconditioning and reduced quality of life due to inactivity in the ward environment and the associated social isolation from family, friends and support networks. [7] Research on deconditioning has found that complete bed rest can result in marked decreases in isometric muscle strength and whole-body muscle mass, with each week of bed rest accounting for a 10% decrease in muscular strength; [7] [8] [9] [10] Fatigue is also commonly reported in cancer patients. [9, 11, 12] For many individuals, a natural response to fatigue is to decrease physical activity levels, ultimately leading to decreased muscle strength, a reduction in cardiac output, decreases in functional residual lung capacity, sedentary habits and a decreased ability to perform activities of daily living. [7, 8, 13] There are a lack of studies assessing changes in physical functioning and quality of life of cancer patients during a hospital admission. However one can hypothesise that for hospital admission due to cancer, associated inactivity may exacerbate physical deconditioning exceeding that of the normal age-related decline.
One third of older hospitalised patients regardless of a cancer diagnosis will experience continued functional decline following a hospitalisation and a remaining one fifth will have ongoing decline in function 3 months post discharge. [5] Considering that cancer patients may already have decreased levels of physical functioning before hospital admission and are at risk of physical decline during and after hospitalisation, deconditioning can have major implications for cancer treatment outcomes, the ongoing health of the patient and healthcare expenditure. With better knowledge of patient physical function on hospital admission and the rate of decline during hospitalisation, medical and allied health professionals can implement specific assessments and interventions aimed at preventing patient frailty and improving cancer treatment outcomes. It is therefore important to investigate the effects that hospitalisation has on cancer patient's health related quality of life (HRQoL) and physical functioning.
The aim of this study was to investigate physical functioning and HRQoL of cancer patients on admission and over the course of their hospital admission. The specific objectives of the study were to determine those patients who undergo a worsening of ≥ 10% during their admission and the measures that are most sensitive to change over time.
METHODS

Design and setting
A prospective observational study was performed at Peter MacCallum Cancer Centre, a large specialist cancer facility in East Melbourne, Australia. The study was approved by the local Human Research Ethics Committee (12/134L) and informed written consent was obtained from all patients.
Patient population
Inpatients from the wards at Peter MacCallum Cancer Centre across all tumour streams were invited to take part in the study during a 14 week period between January and February in 2013 and 2014. Patients were excluded if their treatment intent was palliative; English was not their first language; under the age of 18; had a musculoskeletal condition that precluded exercise testing; and those with a planned discharge within the next 48hrs.
Recruitment and assessment procedures
Eligible patients were identified through the screening of the daily inpatient lists. Prior to approaching patients, approval was sought from the Nurse Unit Manager or Associate Nurse Unit Manager to ensure that each patient was suitable to approach and take part in the study. A member of the study team provided each potential participant verbal and written Information about the study as well as a Consent Form. Consenting patients were asked to complete data assessments twice per week until they were discharged from hospital or became too unwell to continue. Standard care at the institution was followed for all participants and all consenting patients were screened prior to undertaking assessment measures to ensure no adverse events (e.g., MET call, febrile, pain crisis) had occurred over the past 24 hours that would prohibit assessment for that day. [14, 15] 2.5 Patient reported outcome measures Physical activity was measured via the Godin Leisure-Time Exercise Questionnaire (GLTEQ) a self-report questionnaire that assesses usual leisure time exercise habits in minutes over the past week. [16] Patients levels of reported physical activity were compared with the World Health Organisation (WHO) physical activity guidelines and were classified as; sufficient ≥ 150 mins/week; insufficient 1-149mins/week; or sedentary 0min/week. [17] The European Organisation for the Research and Treatment of Cancer questionnaire (EORTC QLQ-C30) was used to assess HRQoL over the previous week.
Demographic and background characteristics
[ 18] The Short Form 8 (SF-8) was used to assess health status and levels of psychosocial distress were assessed with the Distress Thermometer. [19, 20] 2.6 Functional outcome measures Functional outcome measures were assessed twice a week. Anthropometric measurements included weight, height, BMI and left bicep and calf circumference. Participant's mobility and falls risk were assessed using the timed-up and go test (TUG). [21] A Powertrack-II Commander 1500 hand-held dynamometer was used to measure strength of knee extensor, ankle dorsiflexor and shoulder abductor muscles. An isometric muscle contraction was assessed for each muscle group and the highest force achieved over a five second duration was recorded. Lower limb muscle endurance was assessed using the 30 second sit to stand test (30SST) and upper limb muscle endurance was assessed using 30 second arm curl test (30ACT). [22] 2.7 Data analysis Patient demographic data was analysed with descriptive statistics. Means and standard deviations were reported for continuous data, while numbers and percentages were reported for categorical data. Linear mixed models were used to analyse longitudinal changes in quality of life and physical functioning measures during the participants' inpatient length of stay. Linear mixed models are well suited to the analysis of longitudinal data due to data attrition, which in this case is due to varying length of ward stay for each participant. Unstructured repeated covariance type was used for random effects modelling with time as a fixed factor. Pairwise main effects comparisons were analysed between baseline and the additional two follow-up measures in a time frame of a week. Sidak adjustment to the confidence intervals and significance values was used to account for multiple comparisons. The EORTC-C30 physical functioning, global functioning and fatigue subscale values along with 30SST, TUG, 30ACT and isometric muscle strength were dichotomised to analyse the proportion of patients with ≥10% reduction in longitudinal scores.
RESULTS
Study profile
Between January and February 2013 and 2014 (14 weeks total) 459 patients were screened, of whom 142 (31%) were eligible and 126 patients were approached (see Figure 1) . 55 patients consented to take part in the study, a response rate of 44%. Main reasons for non-consent included; too tired to participate n = 27 (38%); not interested in research project n = 20 (28%); and physically not capable of undertaking assessment measures n = 12 (17%). Number of assessment measures completed across time-points and reason for noncompletion can be seen in Figure 1 .
Participant characteristics
Demographic and medical characteristics of study participants are summarised in Table 1 . The mean age of study participants was 64.2 years (SD = 10.8 years), 51% were male and the majority of the participants had a diagnosis of a haematological cancer (31%) or skin and gastrointestinal cancers (both with 20%). The three primary reasons for hospital admission were for symptom management (36%), to receive treatment e.g., chemotherapy and or radiotherapy (35%) or for surgery (29%). The mean minutes of physical activity prior to admission was 105 minutes per week. Patients had an average weight loss over the last 12 months of 5 kg and a mean Charlson Comorbidity Index value of 6. A total of 26 participants (48%) reported a mobility limitation and 12 participants (22%) reported a fall in the past 12 months. The average length of hospital admission was 19 days.
Patient reported outcomes
The mean changes in HRQoL and self-report distress during their inpatient stay are presented in Table 2 . Patients' admitted to hospital had substantially lower HRQoL then aged match normative means for cancer patients rated on the EORTC-C30. The baseline SF-8 physical functioning and mental health domain were low and below normative means, 90% and 57% of patients respectively. Of the 34 patients completing follow-up measures, up to 59% and 32% experienced a ≥ 10% worsening of EORT-C30 and SF8 subscales respectively. A number of statistically significant differences were seen on subscales on the EORT-C30 over the course of the inpatient admission, including decreased role function and social function and increased financial difficulty (< 0.05). Table 2 describes the longitudinal change in functional measures over time. At baseline, 65% (n = 35) of inpatients scored worse than matched normative means on the TUG, 69% (n = 37) scored worse on the 30SST and 35% (n = 19) on the 30 ACT. A statistically significant improvement (< 0.01) was seen in TUG test time from baseline to follow up 1, and 15% (n = 5 of 34) of patients worsened over the course of their hospital admission. Respectively there was a ≥10% decline for 44% (n = 15 of 34) on 30SST scores and 41 (n = 14 of 34) on the 30ACT. No significant change was in in mean bilateral maximal isometric muscle force across the three tests (knee extension, ankle dorsiflexion and shoulder abduction). However when looking at individual data over time 32%-41% of inpatients experienced a significant deterioration over the course of their inpatient admission as classified as a change of ≥ 10%. Similarly 44% (n = 15 of 34) had a worsening of ward laps walked during hospitalisation.
Functional outcome measures
Figure 1. Consort diagram
Abbreviations: NESB, non-English speaking background.
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DISCUSSION
To our knowledge, this is the first study which has attempted to monitor the physical functioning and quality of life of cancer patients during a hospital admission. Our results demonstrated that on presentation to hospital, physical status and HRQoL was well below aged match normative data for many participants. [22] [23] [24] The participants also reported lower HRQoL when compared to a similar oncology population. [23] Most measures showed a trend towards worsening during hospitalisation, but only EORTC-C30 role and social functioning and financial difficulty (p < .05) showed a statistically significant improvement. TUG (p < .01) was the only measure that showed a statistically significant improvement during hospitalisation however overall functional performance remained poor. This signifies the importance of monitoring patients with self-reported HRQoL and physical function tests to detect deterioration during hospital admission.
The inclusion of the TUG as an assessment measure was chosen as it is a commonly used screening tool to assist clinicians to identify patients at risk of falling. In 2012, Alexandre et al. found that elderly community-dwellers who recorded a TUG time equal or greater than 12.47 seconds were three times more at risk of falls than those who completed the TUG more quickly. [25] Within our sample, 12 participants (35%) recorded a TUG time greater than 12.47 seconds at time of discharge indicating a potential risk of fall in the community setting. Only half of the patients showing TUG, 30SST and 30ACT below aged matched norms at discharge were referred for ongoing rehabilitation either as an inpatient or outpatient in the community. Exercise interventions post discharge have been shown to improve patients QoL, physical functioning, increase engagement in social activities and decrease fatigue. [26] [27] [28] Despite the known benefits of exercise on patient's fitness, these patients within our cohort remain at risk of further functional decline at home and or hospital readmission due to poor functional capacity and requires further review.
Muscle function is a strong predictor of cancer mortality, morbidity and HRQoL. [13, 28, 29] Cancer patients who develop sarcopenia (a geriatric condition characterised by losses of muscle mass, strength and function) 12 months after a cancer diagnosis were associated with a poorer prognosis. [8] On admission, participants in our study had low mean levels of lower (10-14 kg) and upper (8 kg) limb isometric strength. It was also apparent that 32%-38% of participants with repeated lower limb isometric strength measures displayed a decline ≥10% in lower limb strength. A similar proportion (41%) of participants with repeated upper limb measures showed similar decline in upper limb strength. Lower limb and upper limb weakness has been shown to be associated with the risk of serious falls in older adults within the community. [30] When combining isometric strength measures with TUG, 30CST and 30ACT data, illustrates the poor functional capacity of patients' diagnosed with cancer and the impact an inpatient hospital admission has on muscle strength and endurance. (31) 84 (46) 46 (25) 55 (30) 76 (42) 75 (41) 58 (32) 67 (37) 60 (33) 71 (39) 27 (15) 47 (26) 47 (26) 47 (26) 47 (16) 44 (15) 56 (19) 17 (6) 27 (9) 59 (20) 56 (19) 47 (16) 29 (10) 27 (9) 38 (13) 27 (9) 50 (17) 47 (16) 53 ( 90 (49) 57 (31) 32 (11) 32 ( 15 (5) 44 (15) 41 (14) *p < .05, **p < .01, M = male, F =female.
The EORTC-C30 measures cancer patients physical, psychological and social functioning. The questionnaire is composed of 5 multi item scales (physical, role, social, emotional and cognitive functioning), three symptom scales (fatigue, nausea and pain) and 6 single items (dyspnea, insomnia, appetite, constipation, diarrhea and financial difficulty). It also provides an overall assessment of the participants QOL (the global health status). Some significant changes in HRQoL were seen during the course of the hospital admission and when compared to aged match norms, participants at admission were well below normative data. [23] At discharge patients remained below normative data on 4 of the 5 multi item scales (with emotional functioning being the only one above). Global health status showed a small improvement over time but remained well below normative values. A similar picture was seen in relation to the SF-8 with no statistically significant change over time. However, both the physical functioning (90%) and mental health (57%) of the patients as assessed by the SF-8 were below matched means.
When looking at the 3 symptom scales and 6 single items on the EORTC-C30, it was apparent that patients within our sample were much worse than aged match means. 37% of participants were admitted to hospital for symptom management so it is not surprising that their scores were significantly worse than the aged match mean. The results highlight the good job health professionals do in managing the patient's symptoms with the majority of the symptoms, including nausea, pain, dysponea and poor appetite declining while in hospital. However self-reported fatigue levels remained high with no real change over time and were persistent during the course of hospital admission. This may account for lower levels of physical activity during the course of the participants' admission and may in turn impact on one's ability to carry out activities of daily living and contribute to a loss of independence. [31] This study encourages a review of current inpatient oncology screening processes to identify patients most at risk of further functional decline. The TUG test and 30SST are functional outcome measures that are easy to conduct on ward and are validated with age matched normative data. Early identification of patients most at risk of adverse events not only allows for timely implementation of interventions but also may reduce the risk for patient dependence, re-admission or fatality due to decreased function. Introducing functional assessment measures along with a quality of life assessment into routine nursing or allied health practice within acute oncology wards warrants further investigation.
A limitation of the current study is the small cohort of participants. Difficulties were seen with recruitment of participants for the current study. As the Peter MacCallum Cancer Centre is an acute hospital many patients were discharged in less than 48 hours, which did not permit enough time between follow up measurements. Participants at commencement of this study present with functional decline and report a lower HRQoL during the initial days of their admission, which possibly leaves a small window of further decline. Recent studies have found that older individuals who were previously independent prior to hospital admission were at higher risk of functional decline when compared to their peers who were dependent prior to admission. [5] The main reason for eligible patients declining to take part in the study was due to feeling overwhelmed or that they had too much to deal with; these patients would potentially report lower HRQoL than what has been noted in the current study. Many consenting participants declined follow up measures at certain time points due to fatigue, pain, distress, "too much going on at the moment" or uncertainty of their medical plan.
Despite these methodological limitations, this is one of the first studies that aimed to identify patients at risk of inpatient deconditioning using both HRQoL and functional measures.
Strengths of the study include the use of HRQoL measures that are validated within a cancer population and the use of functional outcome measures with gender and age matched normative data. The study also investigated the rate of decline in these outcomes across a broad range of cancer diagnoses undergoing a wide range of treatments. Knowing the proportion of patients at risk of functional decline and having appropriate screening tools to detect these patients has significant clinical implications in the prevention and reduction of functional decline and associated risks. It contributes to the knowledge of the literature in regards to oncology patients' function. Future research is needed to investigate exercise interventions that will aid in preventing decline in this patient demographic.
CONCLUSION
Participants demonstrated substantially reduced HRQoL and physical functioning at time of hospital admission which tended to worsen during hospitalisation. Despite this low level of function, very few received rehabilitation follow-up. Screening programs using HRQoL and functional assessment measures could be useful in identifying patients who are deconditioned or at risk of deconditioning and require specialised therapy to prevent declines in function and hospital re-admissions.
